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ABSTRACT : 

PROBLEM TO BE SOLVED: To protect a metal wiring material 
layer of aluminum 

or the like effectively against corrosion after etching. 

SOLUTION: Wafers 1 etched in an etching chamber 4 are 
successively 

transferred into a vacuum atmosphere by a wafer transfer 
equipment 5 and housed 

in ashing carriers 7 which are successively moved upwards 
in a wafer temporary 

storage chamber 6 . When the ashing carriers 7 are 
completely moved into an 

ashing chamber 8, a partitioning board 9 is shut, and all 
the wafers 1 are 

ashed in the ashing chamber 8 at the same time to remove 
resist. After ashing, 

the carriers 7 are returned to the wafer temporary storage 
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chamber 6, and all 

the wafers 1 are exposed to the air. The wafers 1 inside 
the carriers 7 are 

transferred by a wafer transfer equipment 10 to a rinsing 
carrier 12 in a 

rinsing chamber 11 and then rinsed at the same time in the 
rinsing chamber 11. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to semiconductor fabrication 
machines and equipment effective in starting the semiconductor fabrication machines and equipment 
which perform etching and ashing continuously, especially preventing the after corrosion after 
patterning of metal wiring material layers, such as aluminum. 
[0002] 

[Description of the Prior Art] since the natural oxidation film which worsens etch uniformity is formed 
on the surface of metal in case dry etching of the metals, such as aluminum used for a wiring material, is 
conventionally carried out in the etching technology which is one of the manufacture processes of a 
semiconductor device - C12 required for removal of the natural oxidation film, BC13, SiC14, and CC14 
etc. - the included chlorine-based mixed gas is used However, when it remains in the pattern section 
after etching, or its near in the form where the resultant of A1C13 grade, the decomposition product of 
etching gas, etc. permeate even adhesion or the interior and the wafer after an etching end is carelessly 
taken out in the atmosphere, a resultant, a decomposition product, etc. which are the above-mentioned 
chloride absorb moisture, and there is the so-called problem of the after corrosion that aluminum will be 
eluted and corrosion will occur in the liquid. 

[0003] everything but the rinse as a preventive measure of this problem, take out a wafer from an 
etching system, and according to an alkaline medical fluid or rinsing immediately - after an etching 
processing end - CF4 CHF3 etc. - there is a method of performing plasma treatment using 
chlorofluocarbon system gas, and performing plasma cleaning which replaces CI by F, ashing removal 
of the resist pattern by oxygen plasma, etc. Each of these cures aims at removal of a residual chlorine. 
Therefore, the conventional aluminum etching system is performing consecutive processing of etching, 
ashing, and a medical fluid rinse within one equipment. By using this method, the resultant of the 
chlorine system after an etching end etc. was removed, and the after corrosion is prevented 
[0004] 

[Problem(s) to be Solved by the Invention] However, even if it carries out with the above-mentioned 
cure aiming at removal of a residual chlorine, a wafer needs to be sent to degree process after etching, 
ashing, and a rinse now [ when in not coming to suppress an after corrosion effectively detailed-ization 
of a device progresses since a thing is the actual condition ] as early as possible, respectively. 
[0005] However, since the time when a throughput falls since it is single wafer processing to touch the 
atmosphere after a rinse end differed for every wafer, the equipment which performs the conventional 
consecutive processing which was indicated by JP,4-213822,A, for example had troubles, like the 
amount which receives an after corrosion changes with each wafers. 

[0006] Then, this invention aims at offering the semiconductor fabrication machines and equipment 
which can prevent effectively the after corrosion after the etching end of metal wiring material layers, 
such as aluminum. 
[0007] 
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[Means for Solving the Problem] Etching of a metal wiring material layer in which this invention was 
formed on the semiconductor substrate in order to attain the above-mentioned purpose, A substrate 
conveyance means to convey the aforementioned substrate to which it is the semiconductor fabrication 
machines and equipment which perform ashing of the resist after this etching continuously, and 
**********edtoan ashing chamber in vacuum atmosphere, The ashing means which carries out resist 
removal ashing of two or more substrates which have a substrate receipt means for ashing to contain two 
or more aforementioned substrates conveyed by the aforementioned substrate conveyance means, and 
were contained by this substrate receipt means for ashing simultaneously, A substrate transfer means to 
bundle up two or more aforementioned substrates in which simultaneous ashing was carried out by the 
aforementioned ashing means, and to transfer to a rinse chamber, It has a substrate receipt means for 
rinses to contain two or more aforementioned substrates in which the package transfer was carried out 
by the aforementioned substrate transfer means, and is characterized by having the rinse means which 
carries out rinse processing of two or more substrates contained by this substrate receipt means for rinses 
simultaneously. 

[0008] Moreover, in the aforementioned semiconductor fabrication machines and equipment, two or 
more aforementioned substrates after ashing are characterized by being wide opened in air atmosphere 
simultaneously, after having been contained by the aforementioned substrate receipt means for ashing. 
[0009] Moreover, in the aforementioned semiconductor fabrication machines and equipment, the 
aforementioned ashing chamber has the ashing room in which partition is possible, and a substrate 
interim storage room, and is characterized by being constituted free [ movement of the aforementioned 
substrate receipt means for ashing ] between these ashing room and a substrate interim storage room. 
[0010] 

[Function] In this invention constituted as mentioned above, the semiconductor substrate to which it 
**********ed is conveyed by the ashing chamber in vacuum atmosphere by the substrate conveyance 
means, two or more substrates are contained by the substrate receipt means for ashing, and resist 
removal ashing is simultaneously carried out by the ashing means. And each substrate after an ashing 
end is put in block by the substrate transfer means, and is transferred to a rinse chamber, each substrate 
is contained by the substrate receipt means for rinses, and rinse processing of it is simultaneously carried 
out by the rinse means. Therefore, it becomes possible to be a short time, and to be able to send all the 
substrates after a simultaneous ashing end to rinse processing on these conditions, and to send all the 
substrates after a simultaneous rinse end to the equipment of the following process quickly collectively. 
[001 1] Moreover, since the package transfer of each substrate after ashing is carried out by the substrate 
transfer means from the substrate receipt means for ashing at the substrate receipt means for rinses, if 
each substrate is simultaneously opened in air atmosphere before this package transfer, each substrate 
can make the same time exposed to the atmosphere. 

[0012] Moreover, if a substrate receipt means for ashing by which each substrate after ashing was 
contained is moved to a substrate interim storage room and it isolates from an ashing room, a package 
transfer, air opening, etc. of each substrate can be made to be able to become independent to an ashing 
room, and can be performed. 
[0013] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 1 is the outline block diagram of the whole equipment in the 1st 
operation gestalt. 

[0014] First, the wafer case 2 where two or more wafers 1 which perform etching processing of 
aluminum wiring layer are contained is set to the loader^i de of equipment. One wafer 1 is drawn at a 
time into the etching chamber 4 of a vacua through a load lock chamber 3, and predetermined etching 
processing is performed. As an etching system used at this time, anisotropic etching becomes possible 
by using RIE (Reactive Ion Etching), Magnetrons RIE and efficient consumer response (Electron 
Cycrotron Resonance), etc. the etching gas used at this time BC13 and C12 etc. - it is chlorine-based 
gas 

[0015] The processed wafer 1 is contained by the wafer conveyance machine 5 in vacuum atmosphere 
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after completing this predetermined etching at the topmost part side of the carrier 7 for working ashing 
in the wafer interim storage room 6 of a vacua. Then, the carrier 7 for ashing moves to the upper part by 
one slit, and waits for the wafer 1 after the next etching processing end. At this time, the diaphragm 9 
between the wafer interim storage room 6 and the ashing room 8 will be opened. The 1st wafer 1 
performs etching processing of a wafer 1 of the 2nd sheet after reaching the carrier 7 for ashing. After a 
processing end, a wafer 1 is contained by 2 slit eye of the carrier 7 for ashing, and the carrier 7 for 
ashing moves it to the upper part by one slit again. This processing of a series of is performed over all 
the wafers 1 for one batch contained by the wafer case 2. 

[0016] Etching processing of all the wafers 1 for one batch is carried out, after being contained by the 
carrier 7 for ashing, the carrier 7 for ashing moves into the ashing room 8 completely, and a diaphragm 9 
is closed. And all the wafers 1 are put in block by batch processing, and ashing is carried out in the 
ashing room 8. Under the present circumstances, they are 02 / CF4 as ashing gas. Resist removal and 
chlorination are simultaneously performed using mixed gas. A diaphragm 9 is opened after ^ ashmg ' 
end, and if the carrier 7 for ashing returns to the wafer interim storage room 6 again and the carrier 7 for 
ashing returns completely, a diaphragm 9 will be closed again. 

[0017] Thus, since the wafer 1 after an etching end is contained one by one and ashing of all the wafers 
1 is simultaneously carried out after the completion of receipt, moving the carrier 7 for ashing, ashing of 
all the wafers 1 after etching can be performed in a short time. In addition, the composition for which 
arranges the ashing room 8 and the wafer interim storage room 6 to vertical reverse, and the carrier 7 for 

ashing is moved to an opposite direction may be used. ^ 

[0018] Then, the wafer interim storage room 6 which was a vacua will be in^ ambient condiriom)and 
all the wafers 1 after ashing processing are exposed to the atmosphere for theBrsTTi me at tliis tC nerAll 
these wafers 1 need to perform washing processing by the organic-solvent system remover, in order to 
remove the resist residue which cannot be removed by ashing processing, after being exposed to the 
atmosphere. Since CI is contained in the resist residue on aluminum pattern, it is for reacting with the 
moisture in the atmosphere and being easy to cause rapid corrosion. For this reason, all the wafers 1 
must perform rinse processing. 

[0019] All the wafers 1 contained by the carrier 7 for ashing in the wafer interim storage room 6 bundle 
up by the wafer transfer machine 10, and are transferred to the carrier 12 for rinses in the rinse room 11. 
And rinse processing of all the wafers 1 is collectively carried out by batch processing into the rinse 
room 11 . As a rinse, although each is a tradename, there are MS-2001 (Fuji hunt), 106 removers 
(TOKYO OHKA KOGYO), N370 (Nagase) and NMD (TOKYO OHKA KOGYO), an AZ remover 100 
(Hoechst Japan), etc. The carrier 12 for rinses is moved upwards after rinse processing, rinsing 
processing, and the spin dryness processing end by high-speed rotation of the carrier 12 for rinses, and 
all the Wafers 1 are put in block and stored in the wafer case 13 by the side of an unloader. Thus, a' series 
of processings by this equipment are completed, and all the wafers 1 within the water case 13 are 
conveyed to the equipment of the following process. 

J^SjVs mentioned above, it is a short time, and all the wafers 1 after a simultaneous ashing end can 
be sent to rinse processing on these conditions, and time in which all the wafers 1 are exposed to the 
atmosphere after an ashing end can also be made the same. And it becomes possible to send quickly all 
the wafers 1 after a simultaneous rinse end to the equipment of the following process collectively. 
[0021] Next, drawing 2 is the outline block diagram of the whole equipment in the 2nd operation gestalt. 
[0022] which is what performs ashing by single wafer processing with this 2nd operation gestalt 
although the batch type performed ashing with the above-mentioned 1st operation gestalt The wafer 1 
after the etching end by the etching chamber 4 is conveyed in the ashing room 18 of a vacua by the 
wafer conveyance machine 5 in vacuum atmosphere. And ashing of this one wafer 1 is carried out. At 
this time, the diaphragm 19 between the ashing room 18 and the wafer interim storage room 16 is 
closed. A diaphragm 19 is opened after an ashing end, the carrier 1 7 for ashing in the wafer interim 
storage room 16 moves to the ashing room 18, and the wafer 1 after ashing is contained by the carrier 17 
for ashing. The carrier 17 for ashing returns in the wafer interim storage room 16, a diaphragm 19 is 
closed again and ashing of the wafer 1 after the next etching is carried out. This processing of a series of 
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is performed over all the wafers 1 for one batch contained by the wafer case 2. 

[0023] All the wafers 1 for one batch are etching-processed and ashing processed, after being contained 
by the carrier 17 for ashing, the wafer interim storage room 16 which was a vacua will be in an ambient 
condition, and all the wafers 1 after ashing processing are exposed to the atmosphere for the first time at 
this time. Next processing operation is performed like the above-mentioned 1st operation gestalt, 
[0024] As mentioned above, since the great portion of time which ashing of all the wafers 1 takes by 
performing ashing in succession after etching of a wafer 1 in the 2nd operation gestalt, and containing 
the wafer 1 after ashing one by one on the carrier 17 for ashing laps with the time which etching takes, 
even if ashing of all the wafers 1 is single wafer processing, the whole ashing time is stored for a short 
time, without increasing so much. In addition, in the aforementioned composition, the carrier 17 for 
ashing may be placed in a fixed position in the wafer interim storage room 16, and the wafer 1 after 
ashing may be moved into the carrier 1 7 for ashing fi-om the ashing room 18. 

[0025] As mentioned above, although the gestalt of operation of this invention was explained, based on 
the technical thought of this invention, various kinds of effective change and application are possible for 
this invention, without being limited to the above-mentioned operation gestalt. For example, with each 
operation gestalt, simultaneous, where all the wafers after ashing are contained on the carrier for ashing, 
the bottom of opening in air atmosphere may perform this air opening, where all wafers are contained on 
the carrier for rinses. 
[0026] 

[Effect of the Invention] As explained above, after carrying out ashing of two or more semiconductor 
substrates in which the metal wiring material layer was formed simultaneously according to this 
invention, it becomes possible to be a short time, and to be able to send all substrates to rinse processing 
on these conditions, to put in block all the substrates after a simultaneous rinse end ftirther, and to send 
to the following process by carrying out rinse processing of two or more processed substrates 
simultaneously. Moreover, each substrate can make the same time exposed to the atmosphere by 
opening all substrates in air atmosphere simultaneously after ashing. Therefore, it can be equal, advance 
of the after corrosion in each substrate can be suppressed to the minimum, all substrates can be sent to 
the following process in minimum time, and, moreover, a throughput be sharply raised with small 

equipment. " — — — 

> 



[Translation done.] 



g eg b 



eb eg e e 



